Prostaglandin E1 prevents apoptotic cell death in superficial dorsal horn of rat spinal cord.
Neuronal degeneration, distinguished morphologically and biochemically from necrosis, was induced in the dorsal horn of the lumbar spinal cord by chronic constriction of the sciatic nerve in rats. Neuronal apoptosis in the territory of the spinal cord which receives afferent excitatory inputs from the sciatic nerve was confirmed by TUNEL-staining and electrophoresis of genomic DNA. The morphological changes including the appearance of dark neurones, as identified by toluidine-blue staining, were almost completely blocked by 10 microg/kg of the prostaglandin E (EP) receptor agonist lipo-PGE1, incorporating PGE1 in lipid microspheres for chemical stability and targeted delivery, but not by 10 microg/kg of carbacyclin a prostacyclin (IP) receptor agonist. Lipo-PGE1 also blocked the "ladder type" fragmentation of genomic DNA extracted from tissue in the affected area of the spinal cord. Since the regional blood flow in the subfield of the spinal cord was neither influenced by the chronic injury nor by application of the vasodilative prostaglandin, the effect of lipo-PGE1 must have been achieved via another mechanism. These results demonstrate that the neuronal apoptosis in spinal cord induced by sciatic constriction injury is more effectively inhibited by the EP receptor agonist PGE1 than by the IP receptor agonist carbacyclin.